I. Introduction.
Diabetes mellitus is a chronic metabolic condition characterized by persistent hyperglycaemia, with resultant morbidity and mortality. Type 2 diabetes mellitus (DMII) accounts for about 95% of diagnosed diabetes in adults. 1 It is considered as is one of the most common risk factor for functional disability specially after a long duration of illness in older people. It may be associated with peripheral neuropathy, coronary, cerebral or tangential vascular disease, retinopathy, nephropathy, diabetic foot syndrome and depression which are demonstrated to be the predictor of disability related to activities of daily living. 2, 3 The clinical importance of DMII have been increased due to a dramatical increase of its incidence together with high life expectancy. In Saudi Arabia, the life expectancy has been increased in 2011 to be 76 years (males: 74, females 80 years) as compared to 73.13 years in 2005 (males: 72.24, females 74.41 years). 4 Additionally the diabetes prevalence is showed to be 30% of Saudi population (34.1% in males and 27.6% in females). 5 Patients with DMII have reported to be more disabled in self-care tasks and other daily living activities than non-diabetic subjects because of many hand complications. However, there is a limited number of researches related to such problems. 5 The longer the duration of illness the greater will be the reduction of hand grip strength, agility, and disabilities. 2, 6, 7 Muscle weakness has been associated with DMII can be attributed to increased insulin tissue resistance and hyperglycaemia, which cause a reduction in the number of mitochondria in the muscle cells, a decrease in glycogen synthesis and an increase in the amount of circulating systemic inflammatory cytokines, all of which have a detrimental effect on the skeletal muscles. 8 Additionally, the physiological cross section of the muscles is significantly lower in individuals with diabetes, with being worse with longer duration of illness and poorer control. 9 Diabetic stiff hand syndrome or limited joint mobility syndrome, is found in 8-50% of all patients with type 1 diabetes and is also seen in type 2 diabetic patients. The prevalence increases with duration of diabetes. This condition is associated with and predictive of other diabetic complications. 9 The metabolic disturbances associated with DMII also cause damage to the connective tissues of the hand leading to limitation in joint range of motion, Dupuytren's contracture, and flexor tenosynovitis in approximately 50% of individuals with DMII.
Carpel tunnel syndrome has been reported to be the most common pathology with an incidence of 45%. Its specific relationship to diabetes is thought to be median nerve entrapment caused by the diabetesinduced connective tissue changes. 7 Identification of such changes can be a warning signs for more diabetic complications. To our best knowledge, there are no studies in this theme in Saudi Arabia. Therefore, we tested hypothesis that hand grip and pinch strength are lowered in patients with DMII and the effect of that on the functional abilities of the hand.
II. Methods:
This cross-sectional study was carried out in the outpatient clinics of the King Khalid Hospital. The target population of this study consisted of diabetic forty subjects (mean age: 51 ±5.58 years) and Forty matched healthy volunteers (mean age: 49.05±6.73 years). The mean duration of illness of the patients in the diabetic group was (7.8±1.46). The right hand was the dominant in more than 90% of participants. The patients were recruited from diabetes's clinic in the king Khalid hospitals, Hail, KSA. Participant with history of cervical spondylosis, cervical pott's disease, primary and metastatic tumours of the cervical vertebrae , fracture and dislocation of the cervical vertebrae , cervical neurofibromatosis ,dejerine-klumpke's paralysis secondary to birth injury , thoracic outlet syndrome and carpal tunnel syndrome, peripheral nerve injury, Amyotrophic lateral sclerosis , and cervical radiculopathy during the previous 6 months were excluded from the study.
Identifying the participants age at time of diagnosis was used to calculate the duration of illness. The healthy Participants had no glucose intolerance, no history of pain and musculoskeletal problems in the shoulder, arm or hand, no documented history of trauma or brachial plexus injury, peripheral nerve injury, Amyotrophic lateral sclerosis ,cervical radiculopathy in the previous 6 months.
Anthropometric variables included body weight, duration of illness, occupation were taken. Body weight was measured using a calibrated scale (GIMA Pegaso Electronic Body Scale-Italy). Duration of illness, occupation were taken through assessment charts. JAMAR Hydraulic hand dynamometer and a pinch gauge (5030J1 ,CANADA) were used to measure the hand muscle strength and the key pinch respectively. Both the dynamometer and pinch gauge were reset to the starting point (zero) before each reading as the red peak-hold needle was rotated counter-clockwise to zero. Subjects seated comfortably on a chair with armrests. The shoulder was adducted and rotated neutrally, with 90 degrees elbow flexion, and the forearm and wrist in a neutral position. Measurements were started with the dominant hand. A proper verbal support (''press the handle/button as could as possible'') was used during the measurements the peak-hold needle then automatically recorded the maximum force was exerted. The Reading is then recorded.
Statistical analysis:
The Social Package for Social Sciences (SPSS) version 16.0 (SPSS Inc, Chicago, IL, USA) was used to analyze the data. Descriptive statistics such as means, standard deviations were used to describe the participants' demographic data. Statistical measures of the mean scores and standard deviation were calculated for the baseline measurement for each participant. Paired t test was used for comparing clinical patient's data it was also used for within group comparison of the hand grip and key pinch.
III. Results
The anthropometric characteristics and of the subjects were given in Tables 1. There were no significant difference between the groups with respect to age, body weight ( p > 0.05). the mean age of the patients represented in G 1 is 51±5.59 and 49.84±4.82 in G2 . The mean body weight in G 1 is 82.62±11.14 and 48.32±12.01. Patients with hypertension represented 66.21% and 52.57% in the diabetic group the mean duration of illness in the diabetic group is 7.41±3.76 years. Handgrip strength was measured with an isometric hand dynamometer and comparisons were made between diabetic and non-diabetic females. The t-test were used to analyze the significance difference in hand grip and pinch power strength between the diabetic and the non-diabetic subjects (p≤0.05). Hand grip strength was significantly lower in the diabetic group as clearly shown in figure 1.
The mean value of the right hand of the diabetic patient group was 24.9±5.63 Ib and 42.75 Ib in the healthy subject. The mean value of left hand of the diabetic patients was 19.07±4.64 while it is 37.87± 4.65 Ib in the non diabetic subjects.
Pinch power strength was significantly lower in the diabetic group, the mean value of the right hand of the diabetic patient group was 5.75±1.75 Ib and 11.3±2.11 Ib in the healthy subject. The mean value of left hand of the diabetic patients was 5.52. ±2.07while it is 10.72± 1.15 Ib in the nondiabetic subjects. Figure 1 . The results of the hand grip strength test (Ib)with the Jamar dynamometer were significantly lower in the diabetic group compared with the control group ( p < 0.05). The key pinch strength value for the right hand (Ib) was significantly lower in the diabetic group than the control subject.
IV. Discussion
Diabetes mellitus is usually associated with mild hand muscle weakness associated with peripheral sensory neuropathy in DM patients. 10 To the best of our knowledge, this is the first study in Saudi Arabia that measure the influence of diabetes on grip strength and pinch power and emphasize the importance of measuring hand functions as a measure for prevention and treatment of hand complications caused by DM. The results of the current study revealed that there is a significant decrease of the hand grip strength using the Jamar dynamometer in the diabetic patient compared with healthy matched subjects . Again, the key pinch power value for the right and left hand was markedly decreased in the DM group.
The grip strength test was commonly done to evaluate the performances of hand muscles by measuring the maximal grip force that could be executed in one muscular contraction.
10,11 the results of this study is not consistent with other researches that find that there was a significant reduction in the muscle strength of the ankle dorsal and plantar flexors using isokinetic dynamometer, but there was insignificant reduction in muscle strength of the wrist flexors and extensors. 11 Our study presented slight difference between the dominant and nondominant hand and this not go with some researcher reported that there were no marked differences in grip strength between the dominant and nondominant hand28 but go with others who found only a slight, non-significant difference in hand strength between the dominant and non-dominant hand .12 On the other hand, the results of this study is in close agreement with Ezema and colleagues who stated that DMII seems to result in a decrease in handgrip strength in both male and female adults. This physical limitation may contribute to low productivity in people with DMII. 13 Our results also is consistent with other studies that reported that DMII is associated with poorer upper limb muscle strength and quality. 14, 15 These features may contribute to upper limb functional limitation and physical disability in individuals with long-standing type 2 diabetes. 16, 17 An important limitation of this study is the small sample size. Nevertheless, we were able to show that there is a significant decrease of the hand grip strength and pinch power in the diabetic patients compared with the normal subjects. Further detailed studies are needed to explain the relationship between neuropathy and hand grip strength and pinch power.
V. Conclusion
The results of the current study concluded that the hand muscles strength represented in grip and pinch power which are important parameters of hand function is significantly affected by long standing type 2 diabetes mellitus Individuals with long-standing type 2 diabetes mellitus have been found to have an increased risk of developing functional disabilities due to hand muscle weakness.
